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Brohm Mining Corporation 
P.O. Box 485
Deadwood, South Dakota 
U.S.A. 57732

Attention: Mr. Jim Barron
Senior Geologist

Subject: Gilt Co

Further to our telephone conversation, I am pleased to send you a profile of Sherritt 
Gordon Ltd. Our company has a long standing expertise in the operation of autoclaves 

and has developed novel processes in the treatment of sulphide bearing materials, 
including the recovery of gold from refractory ores and concentrates.

At our Fort Saskatchewan site, we have laboratory facilities to test the materials in 
either bench or pilot plant scale, to establish optimum processing routes, and ultimately, for 
designing commercial plants.

The Sherritt Gordon Pressure Oxidation process for the treatment of refractory gold 

ores and concentrates is a proven commercial technique. The process being used by 
Homestake at their McLaughlin mine was tested in the Sherritt laboratories. Sherritt 
provided the test program and developed the process engineering design for the Sao 

Bento Mineracao Plant in Brazil. The Aegean Metallurgical Industries SA. plant slated to 
start up in Northern Greece in 1990, is using our process. Several other projects are in the 

final stages of evaluation.

I am enclosing for your information, the following Sherritt brochures and papers:

- Sherritt Technology
- Sherritt Gold

- Role of Pressure Oxidation
- The Sao Bento Gold Project Pressure Oxidation Process Development, and
- Start up of the Sherritt Pressure Oxidation Process at Sao Bento

Sherritt Gordon Limited
Fort Saskatchewan. Alberta. Canada T8L 2P2 / Telephone (403) 998 6911 Telex 037 2290 / Fax (403) 998 6568
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August 1, 1989

Brohm Mining Corporation 
P.O. Box 485
Deadwood, South Dakota 
U.S.A. 57732

Attention: Mr. Jim Barron
Senior Geologist

Subject: Gilt Edae Project

Further to our telephone conversation, I am pleased to send you a profile of Sherritt 
Gordon Ltd. Our company has a long standing expertise in the operation of autoclaves 
and has developed novel processes in the treatment of sulphide bearing materials, 
including the recovery of gold from refractory ores and concentrates.

At our Fort Saskatchewan site, we have laboratory facilities to test the materials in 
either bench or pilot plant scale, to establish optimum processing routes, and ultimately, for 

designing commercial plants.

The Sherritt Gordon Pressure Oxidation process for the treatment of refractory gold 

ores and concentrates is a proven commercial technique. The process being used by 
Homestake at their McLaughlin mine was tested in the Sherritt laboratories. Sherritt 
provided the test program and developed the process engineering design for the Sao 
Bento Mineracao Plant in Brazil. The Aegean Metallurgical Industries SA. plant slated to 

start up in Northern Greece in 1990. is using our process. Several other projects are in the 

final stages of evaluation.

I am enclosing for your information, the following Sherritt brochures and papers:

- Sherritt Technology
- Sherritt Gold

- Role of Pressure Oxidation
- The Sao Bento Gold Project Pressure Oxidation Process Development, and
- Start up of the Sherritt Pressure Oxidation Process at Sao Bento

Sherritt Gordon Limited
Fort Saskatchewan, Alberta. Canada T8L 2P2 Telephone (403) 998-6911 Telex 037 2290 Fax (403) 998 6568
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We will be pleased to discuss with you the application of our technology to your 
specific requirements. Please feel free to contact the undersigned at (403) 998-6908.

Looking forward to hearing from you I remain

Yours very truly,

Nestor Torres, P.Eng.
Technology Marketing Coordinator

NT:ks
Enclosure
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Sherritt Historŷ
 —

Sherritt (innIon Mines Limited was tncoi| minted in ltC’7. to 
work a copper-zitu orcbodvat Shcrridon. Manitoba N'ickcl oopjicr 
discoveries tardier north in the |internee letl to the tieeelopment 
of a new mine at Lynn Lake in 11*53.
tn the meantime, a search began for a method ot reiining nickel 
that would give better recoveries at lower o|ierating costs than 
conventional smelting methods. Scientists working for Sherritt 
came up with an innovative ammonia leach process to produce 
pure nickel and rnhalt without smelting, and with nnuuoniuin 
sulphate fertilizer ns a by-product
Tilts new reiining method requited large amounts ol natural 
gas, so the ronipanv decided to go to the source of the fuel. In 
HIM. Sherrill o|iened its processing plant in Lot t Saskatchewan. 
Allierta.
The Lvnn L«ihe nickel mine was worked out in lllTtl, however 
nickel and cotiah still account lor a major part ol Sherrill's 
business: tin* compam continues to tvfliie and tahneate these 
metals Irom linl acquired lrom outside sources Sherritt 
remains active in northern Manitoba wlierc it opiates a 
ropp r zinc mine and recentlx started up a new gold mine and 
mill in the same region.
lire Sherritt ammonia leach pmccss is also us^l under licence by 
other cotllfianies. and almut -fo v ol tile jnire nickel produced in 
the free world toda\' is refined liv Slierntt processes, which have 
the distinct advantage of avoiding air j k tlliition generally 
cliarai tensile oi conventional smelting methods

The majoi bv-pruduct of the Sherritt reiining process is 
ammonium sulphate, n widely used chemical l’ortili/.er, and the 
compam began to market this uselul pmdtK’t sikio alter the 
rrtincrv ii|iwil. Other types of fertilizers were aildeil to the line 
and die compam now manutactures and distributes a lull range 
ol nitrogen and phosphate fertilizers. In liWLf. ammonia and 
urea produi lion increased with the addition ot world-scale 
plants
Slierntt also followed up on the reiining actn itn> In ojiening a 
rolling mill at Kurt Saskatchewan to produce high-qualitv nickel 
and cobalt strip from powders. The nickel strip was ideal 
material lor c oinage blanks, so the company soon found Useli 
literally ill the business oi making monec. Sherritt began by 
selling coinage blanks to the Royal Canadian Mint, and later 
added its own minting facilities. Todav. Sherritt manutactures 
medallions, tokens, and trade dollars, as well as finished coins 
ior legal lender in a number ol countries. A contract lor 
transfer ot nickel-tMinded steel coinage tec hnologc to China has 
heen negotiated and Sherritt will supple the blanks lor the new 
Canadian one dollar gold colored coin
Tile colli|KUiv lias an active research and development arm. fhe 
Slierntt Research Centre at Kort Saskatchewan lias built a strong 
reputation for umovalixe problem-soleuig and its e.qiertisc has 
become, in effect. another product the inmpinv sells. lb 
market Sherrill's expertise in the fields of metalline^', coinage, 
and s|m"i lal products, tlw External let hnologv group was 
reeentlv formed
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Process and Product Technology
Sherri It has develo|xd numerous processes lor the 
recovery ol nun lei runs metals h um ores, concentrates and 
mattes ]irinci|inl!v hv hvdmmrtallurgy. Sherritt s cx|iertise 
has also been extended to include technology lur tlu- 
production of coinage. s|ienaltv metal products. and 
sulphur-based chemicals.

ZINC
• Pressure leaching ut /.me concentrates with return 

electrolyte followed by conventional zinc metal recovery.
> Sulphur recovered as elemental sulphur.
• Adaptable to low grade zinc nr bulk concentrate
• Can be integrated into exist ins' mast-leach plants or used 

tor "grass roots ‘ applications.
• Commercial plants o|>craimg at Trail, B.C. ICommeol 

and Timmins, Ontario t Kidi I Greek Mines)

'/.uu sulfihuh- lit it hint; I'ltint "> Kultl Cnrk Mines I.til

GOLD
• Oxidation ot refractory ores and concentrates results 111

significantly increased gold recovery in siiltsequenl 
evanidation.

• Arsenic precipitates as stable ferric arsenate.
• In practice at llomestaki* Mining (McLaughlin) relinen.
• Sao Bento (Brazil I commercial plant startup in tall

1986.

.\itt Hrntn \£nhl fthiHt utulrr ,in tirhi

NICKEL - COBALT - I’LATIN'l'M
Ammonia l.eacli I'rocess
• Recoveiy ot nickel, cobalt and copper from nickel 

concentrates, mattes, and other teed materials.
• In u[H‘ration at Tort Saskatchewan and Western Milling 

Corporation I Australia).

Cobalt Refining Process
• Treatment ot 'nickel-cobalt mixed sulphides to recover 

pure cobalt powder.
• Practiced at Port Saskatchewan. Outokumpu Ov 

(Finland). ImfKila Platinum (South Africa).
Matte I,each I’rocess
• Acid pressure leaching ol nickel copper cobalt matte 

to recover saleable metal products and a high grade 
PGM residue.

• In operation in South Africa at Impala Platinum Ltd.. 
Matthev Rustenburg Reliners Ltd. and Western Platinum 
Ltd.

CKAXll’M
• Sulphuric acid pressure leaching of uranium ores to 

improve gold and uranium extraction.
• Commercial plant constructed bv Anglo Americ an 

Corporation of South Africa (low grade ore).
• Kev Lake Mining Corporation (Saskatchewan l uses 

process tor treating complex high grade uranium nickel 
ore.

SI LPIICK - CHEMICALS
• Technology tor the production ot IPS. CS... sodium 

hydrosulphide. xanlhate solutions, ammonium bisulphite.
• Sulphur recovcn from sulpliidic ores.

COINAGE - METAL PRODUCTS
■ Process liir production ot nickel-bonded steel INKS) 

coins, which exhibit projjerties ot pure nickel hut are 
less expensive to produce.

• Gold colored (aureate) coinage production using nickel 
or steel as the core material.

• Technology for production ot high strength Co -Sm 
magnets.

Aumitr t nin hltiuks tiiul ’luyltiUiit’is iiiittlm eti tit Sherntt



For further information, contact
DR BOB WEIR SHERRITT GORDON MINES LTD
EXTEHNAl TECHNOLOGY FORT SASKATCHEWAN ALBERTA 
(403) 998 630b CANADA T8L 2P2

TELEX 037 2290



Research and Engineering Senices
Shcrritt complements its technological expertise m the 
development and implementation of commercial ventures 
in the fields ol metallurgy and specially products bv 
offering its clients a wide range of research, development, 
engineering, project management, operations and 
maintenance semi es. Listed here are some ot the services 
which Shcrritt can provide during the various phases ol 
project development.

Process l)e\ elopmcnt

• Conceptual process research and flowsheet design.
• Bench scale testing.
• Continuous minipilot process demonstration.
• Corrosion erosion main inis testing.
• Environmental impact assessments.
• I’hvsical metallurgy testing and product develiipmcnt.

• Capital and o|XT.iting cost estimates and economic 
evaluations.

Plant Design and Construction

• Pre]xaration ot basic engineering design.
• Detailed design of specialized equipment.
• Inspection of s|>ecialized equipment during tain n ation.
• Project management services.
• Computer simulation ot process ojKTation.

Plant Commissioning and Operation

• Preparation ot o|>erating manuals.
• Training ol operating and maintenance personnel
• On-site assistance during plant startup and n|>eralioii.
• Continuing researeli, engineering and (i|H ialional 

assistamv.

Recent Sherritt Clients
GOLD
• General Mining Pninn Corporation
• Homestake Mining C-oinpanv 
. METBA
• IVirgera Joint Venturers
• SherrGold Inc.

ZINC
• Anaconda Minerals Company
• Australian Associated Smelters
• Broken Hill Associated Smelters Ptv
• Cominco
• Compania Minera San Ignacio De 

Morocociia S.A.
• Gamsberg Zinc Coi jxiration
• Hudson Bay Mining And Smelting Co.
• Kidd Creek Mines
• Neumont Mining Corporation

• Nol and.i Mines
• Zlnizhou Smelter

coinage - sPECiAi.n
METAI. PKODICTS
• China Mint Company

MCKEE-COBALT- 
PLATIXt M
• Anschutz Mining Corporation
• liupala Platinum
. Marmdii(|iie Minings Industrial 

Corp.
• Matthev Rustenburg Refiners (Ply I
• Outokumpu Oy
• P.T. Pacific Nikkei Indonesia 
■ Seltrust Engineering

• Socicte Anonvme l.e Nickel
• Western Mining Corporation
• Western Platinum

IRA.VHM
• Afrikander Lease
. Anglo American Corporation ol 

South Africa
. Ke\ Lake Mining Corporation 
. Tranent Exploration and Mining 
. Vaal Reels Exploration and Mining Co

SI I.Pllt It - CHEMICALS
• IVrites. Phosphates and Chemicals
• Thio PCt Chemicals
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for further information, contact
DR. BOB WEIR SHERRITT GORDON MINES LTD
EXTERNAL TECHNOLOGY PORT SASKATCHEWAN ALBERTA
(403»996-6305 CANADA T8L2P2

TELEX 037-2290 ■



Research and Engineering Senices
Shcrritt complements its technological expertise in the 
development and implementation of commercial ventures 
in the fields ol metallurgy and chemical engineering by 
ollering its clients a wide range of research, development, 
engineering, project management, operations and 
maintenance senices. Listed here are some of the services 
which Sherritt can provide during the various phases ol 
project development.

Process Dev elopment

• Conceptual process research and flowsheet design.
• Bench scale testing.
• Continuous minipilot jwocess demonstration.
• Corrosiim/erosion materials testing.
• Environmental impact assessments.
• Physical metallurgy testing and product development.

• Capital and o|ieratingcost estimates and economic 
evaluations.

Plant Design and Construction

• IYejiaration of basic engineering design.
• Detailed design of specialized equipment.
• Inspection of socialized eijuipmcul during fabrication.
• Project management senices.
• Computer simulation of pmcess operation.

Plant Commissioning and Operation
• Preparation ofojxTating manuals.
• Training of operating and maintenance |x*rsonnel.
• On-site assistance during plant startup and njieration.
• Continuing research, engineering and operational 

assistance.

Recent Gold Technology Clients

PROCESS I >EVEI.<IPMENT COMMERCIAL PLANTS

• Aegean Metallurgical Industries S.A. (METHAI • Sao Bento Minerncao S.A.
• General Mining Union Coqmration Ltd. (GENCOR) • Homeslake Mining Company. California
• Homestnkc Mining Comp;inv
• Porgera Joint Venturers



The Process
Sherritl lias develojxxl process technology to recover gold 
from refractory gold ore reserves which eliminates the 
sulphur dioxide emissions associated with conventional 
roasting techniques. Many gold ores are refractory, that is, 
not amenable to efficient gold recovery by conventional 
cyanidation due to the dissemination of fine grained gold 
within sulphide minerals such as pvrite, arsenopyrite or 
pyrrhotite.
In Sherriffs refractory’ gold process, sulphide minerals are 
totally oxidized to the sulphate form thereby freeing the 
gold lor recovery by conventional techniques such as 
cyanidation leaching followed by carbon in pulp extraction. 
An example flowsheet for treatment of refractory ore by 
the Sherritt process is shown overleaf. The sulphide 
oxidation is carried out at approximately 180°C in an 
agitated, lead and brick lined pressure vessel (autoclave). 
Oxygen gas is added to the slurry within the vessel to 
react with the sulphides. Most of the iron and arsenic 
which initially go into solution as sulphate, precipitate as 
hematite and ferric arsenate in the latter stages of the 
autoclave. Subsequent treatment of the leach solution 
effectively removes all environmentally sensitive impurities 
as stable precipitates. Gold is recovered from the pressure 
oxidized residues by cyanide leaching followed bv carbon 
in pulp extraction, ridding typical gold recoveries of over 
95%. An enhanced silv er recovery step can also be 
incorporated into the process to achieve typical silver 
recoveries of over 90%.
The Sherritt process has several advantages over the more 
classical treatment lor refractory ores which involves 
roasting of the concentrates prior to cyanide leaching. Of 
particular interest is the elimination of gaseous emissions 
of sulphur dioxide anil arsenic associated with roaster 
operations. In addition, the Sherritt process has a low 
sensitivity to the sulphur, antimony and lead content of the 
ore, allowing further optimization to improve gold 
recovery in the mill flotation circuits.
The lirst commercial application of Sherritfs refractory 
gold technology was at Homestake Mining Company s

McLaughlin Gold complex, which has been operating since 
1985. A Sherritt team recently assisted with the 
commissioning of the Sao Bento gold pressure oxidation 
plant in Brazil for a General Mining Union Corporation 
subsidiary, and several other commercial ventures have 
progressed through the process development and 
demonstration phases.
Sherritt can assist with process development, process 
demonstration, and engineering for treatment of 
conventional gold ores and concentrates. Sherritt provided 
construction management and start-up assistance for the 
MacLiilan gold mill at Lynn Lake, Manitoba in 1986 and is 
earning out the detailed engineering of a cyanide 
destruction system tor this same facility. Sherritt operates 
the MacLiilan Mine and Mill for SherrGold hie.

TYPICAL TEST RESULTS - ORE TREATMENT

SAMPLE ORIGIN ORE ANALYSIS, % GOLD EXTRACTION, %

As Fe S Aug/I DIRECT
CYANIDATION

PRESSURE OXIDATION
-CYANIDATION

United States 0.48 1.5 1.6 31 11 96
Papua New Guinea 0.24 4.7 1.9 16 14 97
Canada 1.36 12.5 6.8 12 36 92
South America 3.63 20.6 6.4 10 25 98
Australia 0.96 5.3 1.1 6.6 51 96


